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CQMMUNI^ ^ ARCHITE OURE FOR^AN INDUST RIAL PROC ESS 

CONTRO L SYSTE M 

The invention relates to information communications 
architecture designed more particularly to be installed 
in an industrial process control system so as to enable 
digitized information to be transmitted in time shared 
manner between programmed operating units of the system. 

As is known, managing an industrial process control 
system involves the presence of communications 
architecture in order to transmit information between the 
various programmed operating units that can act in the 
control of the process, so that the information is 
transmitted in a manner well suited to the various needs 
encountered. Such an architecture is commonly made up of 
one or more "industrial" local area networks organized 
around one or more bus -type links. 

It is conventional in such systems to use the links 
in time shared manner for transmitting information 
between the programmed operating units. It is common in 
the field of industrial process control to have very 
strict transmission constraints for certain information. 
That involves implementing "deterministic" local area 
networks which are organized to make it possible to 
comply with the time constraints for transmitting 
information for which such constraints are necessary, 
i.e. which convey infoirmation within a determined time 
limit, or which aim to achieve such a result. 

It is then known to enable information whose 
transmission is subject only to relatively flexible 
constraints in terms of urgency to make use of the lapses 
of time that are left available on a more or less regular 
basis by the priority information which is subject to 
constraints that are more severe. 

In many operating cases, it is advantageous to be^ 
able to access, at will and without there necessarily 
being any urgency, information contained in a memory of 
any one of the programmed operating units of a system. 
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^•9- i^y means of another programmed unit or of a 
computer, via the communications architecture of the 
system, and regardless of the location of said other unit 
or of said computer relative to the system. 
5 In particular, when the operation of a system 

involves a wide variety of equipment involving various 
users taking action that is not necessarily plannable, it 
is advantageous for those users to be able to access 
easily the information that they need, via the 

10 communications architecture of the system, and optionally 
from the outside, whenever such information is stored 
accessibly by a programmed operating unit of the system. 

Such access must preferably be possible for users 
who can differ widely. One known system thus makes 

15 provision to use a communications architecture that uses 
an information access technique that is implemented more 
particularly in the context of the Internet. 

For that purpose, the information that is available 
in the programmed operating units and in particular the 

2 0 information that has been collected via the 

communications architecture of the system, is inserted 
into HTML pages installed in a programmed operating unit 
of the system that is constituted by a dedicated computer 
in which an HTTP server is installed. That computer is, 
25 for example, connected to an external network 0 which 
uses the Internet techniques, or even to the Internet 
itself. Any user who has access to a suitably-equipped 
computer assumed, in that example, to be connected to the 
network 0, or who has access to a functionally-equivalent 

3 0 programmed unit of the system, can then become acquainted 

with the information contained in the HTML pages, stored 
in the dedicated computer. 

However, that solution is not entirely satisfactory 
in particular as regards how up-to-date the stored 
35 information is. Unfortunately, that can be crucial in a 
system in which certain items of equipment and in 
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particular certain site units are used in real time and 
must not be disturbed during the control of the process. 

The invention therefore provides a time- shared 
communications architecture for communicating digitized 
5 information for an industrial process control system, 
which architecture is organized around at least one 
industrial local area network conveying deterministic 
traffic between various programmed operating units, which 
units process and store information which can be accessed 
10 by at least one other programmed operating unit via said 
architecture , 

According to a characteristic of the invention, said 
architecture includes various programmed operating units 
in particular comprising units situated at an 
15 intermediate level or at a process interface level or at 
a site monitoring/control device level, which units 
individually include servers of the HTTP type so as to be 
capable of sending optionally interactive computer 
documents in response to requests received from another 

2 0 unit of the system or from a computer, in particular 

external to the system, equipped with an HTTP/TCP/IP 
protocol stack and acting as a customer, in the context 
of messaging traffic making use of the transmission 
possibilities constituted by the time slots left 
25 available by the deterministic traffic of the industrial 
local area network (s) of the system, without disturbing 
the priority and deterministic interchange related to the 
real time control of the process. 

According to another characteristic of the invention 

3 0 the architecture is constituted in a manner such that 

units are organized in one or more clusters around at 
least one industrial local area network of the site bus 
type which is specific to a cluster and which connects 
the units of the cluster to at least one shared unit, 
35 optionally sezrving as a gateway or as a router to another 
industrial local area network serving at least one other 
programmed unit of a higher level of the architecture, in 


particular a supervision unit and/or optionally a unit 
serving as a gateway or router to an external 
communications network, so that the HTTP server of a 
cluster unit equipped with such a server responds with an 
5 optionally interactive computer document if a request is 
addressed to it, via at least one of the networks, by 
another unit or by a computer, in particular external to 
the system, equipped with an HTTP/TCP/IP protocol stack, 
when the request concerns inserting or extracting 

10 parameters and/or variables stored at the unit that 
includes said server. 

The invention, its characteristics, and its 
advantages appear more clearly from the following 
description given with reference to the following list of 

15 figures, in which; 

Figure 1 is a diagram summarizing the principle of a 
known communications architecture for an industrial 
system; 

Figure 2 is a diagram summarizing the principle of a 

20 communications architecture of the invention; and 

Figure 3 is a simplified diagram showing an example 
of a communications architecture of the invention for an 
industrial control system. 

The prior art communications architecture that is 

25 shown in Figure 1 is organized to enable information to 
be interchanged between programmed operating units 1, 2, 
3 of an industrial process control system made up of a 
plurality of monitoring/ control devices, including, for 
example, site devices such as sensors 4 and actuators 5. 

3 0 These devices are controlled by programmed operating 
units represented in that example by units 2 that are 
assumed to deliver and/or receive information relating to 
the operations, in particular control and measurement 
operations, performed by the devices that they control. 

35 The operating units, such as the units 2, communicate as 
a function of needs firstly with the devices that they 
control, and secondly with other units of higher level, 


such as 1 and 3, which are, in particular, assigned the 
task of supervising the industrial control system. The 
communications are set up via communications means 6 of 
the architecture, to which means the various units are 
5 connected more or less directly. As developed below, the 
communications means 6 are conventionally of the 
industrial local area network type. 

Communications means 6' make it possible to connect 
the monitoring/control devices of the system to the 

10 operating units that control them, which communications 
means are optionally also of the industrial local area 
network type . 

As indicated above, provision is made to implement 
time shared operation of the links in the communications 

15 means 6 and 6^ so as to transmit information between the 
programmed operating units and between said units and the 
control devices, by enabling the information whose 
transmission is subjected only to constraints that are 
relatively flexible as regards urgency to make use of the 

20 lapses of time that are left available on a more or less 
regular basis by the information which is subject to more 
severe time constraints. 

In order to make it possible to access information 
from outside the system, a server 7 of the HTTP type is 

25 provided in a unit of higher level, such as 1, which 
stores the information that is supplied to it by the 
other units and by the site devices in order to be able 
to insert it into HTML- format pages to which access is 
possible by means of a computer equipped to be able to 

30 access such pages. The computer (not shown) is, for 

example, connected to the unit 1 via a network 0 and for 
example via the Internet . 

A user can thus access information, such as 
parameters or variables specific to the system, which are 

35 stored in the unit 1. The user may optionally supply 

information to the system, e.g. updating information, in 


particular if the user has a computer equipped to be able 
to act as an HTTP server. 

As indicated in the preamble of this Application, 
that solution is not fully satisfactory insofar as all of 
the information to be accessible in that way must be 
stored and updated at the unit 1, and insofar as it is 
possible for that information to be inexact, in 
particular when information characteristic of a change 
that has taken place at another unit or at a site device 
has not yet reached the unit 1 and when the HTML page in 
which it is to appear is supplied to a requesting user 
prior to updating. In addition, the use of the unit 1 as 
a storage intermediary that must be updated continuously 
induces an incessant information traffic which it is 
advantageous to avoid in networks that constitute the 
backbone of the communications means 6 and 6 ' . 

The invention therefore proposes to modify the 
communications architecture of an industrial control 
system in the manner shown diagrammatically in Figure 2. 

This architecture is designed to provide information 
interchange between programmed operating units of an 
industrial process control system that includes a 
plurality of monitoring/control devices 4, 4', 5 
controlled as described above by units that are 
referenced 8 in this example and that differ from the 
units 2 by the means with which they communicate with the 
other units. At least some of the units, and optionally 
at least some of the monitoring/control devices, such as 
4», include a server 9, of the HTTP type. In most cases, 
this seirver is relatively rudimentary insofar as, in 
particular, it does not generally need to include a 
specific data base for storing the information that it 
can receive and transmit, in particular when such data is 
already stored locally. 

Such information is taken into account by the server 
9 of the unit, which stores it, so that it can then be 
incorporated into transmitted computer documents that are 


optionally interactive, e.g. into HTML pages. For 
example, the information may correspond to modifications 
in parameters or to changes in variables that are more or 
less complex. 

5 Naturally, other programmed operating units of the 

system can be provided with a server 9, of the HTTP type, 
that is more or less elaborate depending on needs, as 
symbolized at a higher-level unit 10 which is represented 
in this example by two units 10 and 11. 

10 The servers 9 have individual addresses of the 

Internet type which make it possible for a user to have 
access thereto by means of a suitably-programmed unit of 
the system or by means of a computer equipped with 
software and hardware suitable for being capable of 

15 behaving like an Internet customer. The customer unit or 
the computer acting as a customer is put in communication 
with a server of another unit and in particular a site 
unit via the set of communications means 6 included in 
the architecture and optionally via the Internet to which 

2 0 said set of communications means is then connected by a 

unit acting as a gateway. 

To this end, the various programmed operating units 
of the industrial process control system that include 
HTTP servers are provided with communications couplers 
25 compatible with the HTTP/TCP/IP protocols and services in 
addition to the standard protocols and services of the 
local area network (s) used. They are thus capable of 
transmitting and receiving IP datagrams conveyed by said 
network (s), without disturbing the deterministic 

3 0 information interchange related to real-time process 

control . 

Figure 3 shows a non-limiting example of an 
industrial process control system organized on the basis 
of a modular monitoring- control system for industry, e.g. 
35 the Applicant's ALSPA 8000 system- That system includes 
a plurality of programmed operating units, each of which 
is conventionally organized around at least one 


processor, a set of read-only and or read/write memories, 
and auxiliary equipment such as, in particular, 
input/output couplers. Such a system incorporates three 
levels of operational functions corresponding 
5 successively to a process supervision and control level, 
to a process automation intermediate level, and to a 
process input/output level, in which levels various units 
are distributed. 

The programmed operating units of the process 

10 supe2rvision and control higher level are represented in 
this example by a process supervision and control 
operator platform 12, a supervision operator main station 
13, a process computer 14, a unit 15 serving as a router 
or as a gateway for communicating with an external 

15 computer network 0, e.g. an Intranet or the Internet. 

The programmed operating units of the process 
automation intermediate level are, in this example, 
represented by automatic controllers 17, 17', 17" which, 
in this example, are assumed to differ functionally, one 

2 0 being assumed, for example, to host sequential automation 

applications, another being a programmed power 
electronics controller, etc. The units may also be 
organized to be suitable for being used as gateways, 
which then perform protocol conversions, or as routers 
25 between local area networks 19, 19', or 19" and 20 
included in the communications architecture. 

The site programmed operating units situated at the 
interface with the process may be of various types. In 
this example, they are represented by input /output units 

3 0 18 making it possible to put conventional sensors and/or 

actuators in communication with a suitable controller for 
controlling the level of automation of the process, by 
"intelligent" sensors and/or actuators 18', by units 18" 
for regulating and monitoring power conversion electrical 
35 equipment 18", by control units 18"' for controlling 
variable speed drive units, and by operator local 
stations 18"", etc. 


It should naturally be understood that the units 
mentioned above are indicated merely by way of example, 
and that the above -indicated number of levels may 
optionally be reduced by grouping together functions of 
5 one level with functions of another level in operating 
units organized appropriately. 

In the example considered, the communications 
architecture of the industrial process control system is 
assumed to be made up of deterministic industrial local 

10 area networks designed to accommodate both priority 

deterministic traffic for transmitting variables, and 
also event-based or "messaging" traffic. For example, 
the architecture may be based on implementing the 
standardized WORLDFIP network constituted by the 

15 Applicant's F8000 network. 

Through the industrial local area networks, the 
operating units of the system are connected firstly to 
one another and optionally to the outside of the system, 
and secondly to various devices (not shown) in particular 

20 for monitoring/controlling the system, and to which 
certain units are physically connected by links L. 

The operating units can be of a wide variety of 
types, both as regards their natures and their operating 
modes, and they are not developed herein insofar as they 

25 have only an indirect relation to the invention. 

In the example considered with reference to Figure 
3, provision is made for the site units 18, 18', 18", 
18"', 18"" to be organized in one or more clusters around 
at least one individual cluster local area network such 

30 as 19, 19', or 19", generally referred to as a "site 

bus". In this example, the cluster network is connected 
to a programmed operating unit of intermediate level 
assumed, for example, to be constituted by a controller 
17, 17 ' , or 17" . 

35 Each of the intermediate units serves, in this 

example, as a gateway or as a router assigned to putting 
the cluster site units to which it is connected via one 


of the cluster networks in communication with the higher- 
level units to which it is connected via a higher- level 
industrial local area network 2 0 commonly referred to as 
a "cell bus" or as a "control room bus". 

The units are individually provided with HTTP 
servers, and have Internet -type addresses, the 
communications couplers that they include comply with the 
HTTP/TCP/IP protocols and services in addition to the 
standard services and protocols of the industrial local 
area networks used. The units are thus capable of 
transmitting and receiving IP datagrams which are, for 
example, encapsulated in messages conveyed in the context 
of standard messaging traffic, via the local area 
networks such as 19 and 20, without disturbing the 
deterministic traffic for interchanging variables that is 
conveyed via the networks. The datagrams may also be 
conveyed in the context of traffic replacing or adding to 
the standard messaging traffic, without disturbing the 
deterministic traffic. This thus makes it possible for 
at least one customer unit to address them so as to cause 
the information they store to be communicated to it so as 
to modify some of said information, without disturbing 
the real-time operation of the control system. 

Such access takes place transparently via one of the 
intermediate units serving as a gateway for the site 
units of the same cluster. As indicated above, a user 
can access a server 9 of a unit, via a duly-programmed 
customer operating unit of the system and more 
particularly via a higher-level operating unit, through 
local area networks 19, 20, and through one of the 
intermediate units. The user can act from a customer 
unit constituted, for example, by an operator main 
station 13, or from a duly-equipped computer of the 
system or that communicates via the external computer 
network 0 . 

A server that receives a request from a unit acting 
as a customer responds with an optionally-interactive 
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computer document . The customer unit necessarily has an 
HTTP/TCP/IP protocol stack available so that it can 
firstly address its request and secondly take into 
account the information received in the form of a 
5 computer document from the server that it has addressed, 
the information being, for example, included in an HTML 
page. In particular, this makes it possible to insert or 
to extract parameters and/or variables, via a server 9, 
when said information is stored by the site unit that 

10 contains said server. 

In the system considered herein, the local area 
network, such as 19, of a cluster of units conveys IP 
datagrams corresponding firstly to the customer/ server 
requests coming from or via the shared unit, such as 17, 

15 to the servers of the units of the cluster, and secondly 
to the responses from said servers . 

As is known, the use of the HTTP protocol makes it 
possible to reduce the time of use of the resources 
(process and socket) to a value that is very low because 

2 0 there is no session established between a customer unit 

and a server, and because the TCP/IP connection is 
interrupted, as soon as the customer unit has received 
the HTML document that it has requested of the server. 
The use of these resources by a customer unit thus always 
25 remains of very limited duration, which is particularly 
advantageous as regards how busy the transmission means 
included in a communications architecture of industrial 
facilities are. Naturally, the HTML pages produced at 
the level of a server of a site unit may contain 

3 0 hypertext links enabling a customer unit to go from one 

server to another in predetermined manner, if necessary. 
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CLAIMS 

1/ A time-shared communications architecture for 
communicating digitized information for an industrial 
process control system, which architecture is organized 
5 around at least one industrial local area network (6) 
conveying deterministic traffic between various 
programmed operating units (11, 10, 8, 4*)/ which units 
process and store information which can be accessed by at 
least one other programmed operating unit (11, 10) via 

10 said architecture, said architecture being characterized 
in that it includes various programmed operating units 
(10, 8, 4M in particular comprising units situated at an 
intermediate level (8) or at a process interface level or 
at a site monitoring/control device level (4'), which 

15 units individually include servers (9) of the HTTP type 
so as to be capable of sending optionally interactive 
computer documents in response to requests received from 
another unit (11) of the system or from a computer, in 
particular external to the system, equipped with an 

2 0 HTTP/TCP/IP protocol stack and acting as a customer, in 
the context of messaging traffic making use of the 
transmission possibilities constituted by the time slots 
left available by the deterministic traffic of the 
industrial local area network(s) (6, 6') of the system, 

2 5 without disturbing the priority interchange related to 

the real time control of the process. 

2/ An architecture according to claim 1, for an 
industrial process control system, in which programmed 
30 site units (18, 18', 18", 18"', 18"") are organized in 

one or more clusters around at least one industrial local 
area network (19) of the site bus type which is specific 
to a cluster and which connects the units of the cluster 
to at least one shared programmed unit (17) , optionally 

3 5 serving as a gateway or as a router to another industrial 

local area network (2 0) serving at least one other 
programmed unit (14, 15) of a higher level of the 
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architecture, in particular a supervision unit and/or a 
unit serving as a gateway to an external communications 
network (0) , so that the HTTP server of a cluster unit 
equipped with such a server responds with an optionally 
interactive computer document if a request is addressed 
to it, via at least one of the networks, by another unit 
or by a computer, in particular external to the system, 
equipped with an HTTP/TCP/IP protocol stack and acting as 
a customer, when the request concerns inserting or 
extracting parameters and/or variables stored at the unit 
that includes said server, 

3/ A method of communicating information for an 
industrial process control system, in which method 
digitized information that is necessary to control the 
industrial process is interchanged in real time and in a 
manner internal to the system over at least one site 
network, in a deterministic mode, between at least one 
site device such as a sensor or an actuator, and at least 
one intermediate -level programmed operating unit or at 
least one higher-level programmed operating unit, said 
method being characterized by the fact that, in order to 
enable a user external to the system to access 
information stored in said site device or in said 
programmed operating units via an Internet or Intranet 
type network connected to one of the units, interchange 
is performed using the HTTP/TCP/IP protocol between the 
device in which said information is stored, which device 
may be a site device or an operating unit, and the 
intermediate-level or higher-level operating unit to 
which the Intranet or Internet network is connected, for 
available time slots provided over the site network by 
the deterministic interchange mode. 
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ABSTRACT 

COMMUNICATIONS ARCHITECTURE FOR AN INDUSTRIAL PROCESS 
CONTROL SYSTEM 

5 

A time-shared communications architecture for 
communicating digitized information for an industrial 
process control system, which architecture includes 
various programmed operating units (8, 10, 11) in 

10 particular site units (8) situated at a process interface 
level, which units process and store information which 
can be accessed by at least one other unit internal to 
the system or by an external computer, via at least one 
industrial local area network of said communioations 

15 architecture. At least some of the units contain servers 
(9) of the HTTP type so as to be capable of sending 
optionally interactive computer documents in response to 
requests received from another unit of the system or from 
a computer, in particular external to the system, 

2 0 equipped with an HTTP/TCP/IP protocol stack and acting as 
a customer, without disturbing the priority and 
deterministic interchange related to the real time 
control of the process . 

25 
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Translation of the title and the abstract as they were when originally filed by the 
3 5 Applicant. No account has been taken of any changes that may have been made 

subsequently by the PCT Authorities acting ex officio / e.g* under PCX Rules 37.2, 
38.2, and/or 48.3. 
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I (Ic c** icb^ant). 


Je ddclare par le prdsem acte avoir pass6 en revue ct compris le 
contenu de la descripdon ci-dessus, rcvendications comprises, 
tclles que modifi^es par toute modification dont il aura 6t6 fait 
rdfdrence ci-dessus. 


Je reconnais devoir divulguer toute informadon pertinente k la 
breveubiUid, comme d6fini dans le Titrc 37, § L56 du Code 
fid^rai des r^glemenudons. 


My residence, post ofBce address and citizenship are as stated I 
next to my name. 


I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if phiral names arc listed below) of the subject matter which 
is claimed and for which a patent is sought on the invcnnon 
endded 

COMIVIUM TC ATIOMS ARCHITECTURE FOR AN 
INDUSTRIAL PROCESS CONTROL SYSTEM 


the specificadon of which is atuched hereto unJcss the 
following box is checked: 


□ 


was filed on July 21 . 1 9 9 9 


as United Sutcs Appiicadon Nxmiber or PCT 
Intemadonal Appiicadon Number 

PC T /FR QQ /m 7Q7 and was amended on 
(if applicable). 


I hereby state that I have reviewed and uiKlerscand the 
contents of the above identified specificadon, including the 
claims, as amended by any amendment referred to above. 


I acknowledge the duty to disclose informadon which is 
material to patentability as defined in Tide 37, Code of 
Federal Reguiadons, § 1.56. 
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French Languace Declaration 

Je revendiquepar \c pr^entacte avoir la priority ioangdre, en vcnu 
du Titre 35. § 119(aHd) ou § 365(b) du Code des Etats-Unis, sur 
coute .demande toangdre de brevet ou cerdflcat d^inventeur ou, en 
' verm du Ticre 35, § 365(a) du meme Code, sur toute demande 
imemationaie PCT d£stgnam au moins un pays autre que les Euts- 
Unis et figurant ci-dessous et, en cocham ia case, j'ai aussi indique 
ci-dessous toute demande etrangte de brevet, tout ccrtificat 
d'inventeur ou toute demande intemationaie PCT ayam une date de 
d€pdt precddam ceile de ia demande i propos de laquei]e une prioritd 
est revendiqu6e. 

Prior foreign appiication<s) 
' Detnande{s) de brevet ant6rieure<s) 

Priority Not Claimed 

Number Country Day/Month/Ycar/Filed (Droit de prioritc non 

(Num£ro) (Pays) (Tour/Mots/Atmee de depot) revendique) 

98 09 381 FRANCE July ^^ , 1998 YES 


I hereby claim foreign priority under Tide 35. United Suit 
Code, § I19(aHd) or § 365(b) of any foreign applicaijon(s) fb 
patent or inventor's certificate, or § 365(a) of any PC 
International application which designated at least one coumr 
other than the United States, listed below, and have alsc 
identified below, by checking the box, any foreign applicatwn tbr 
patent or inventor's certificate, or PCTT International applicano: 
having a filing date before that of the application on whicr 
priority is claimed. 


Jc revendique par ie present acte tout benefice, en venu du Titre 35, 
§ 119(e) du Code des Etats-Unis, de coute demande de brevet 
3 provisoirc effecmde aux Etats-Unis et figurant ci-dcssous. 


(Application No,) 
(N^ de demande) 


'j^ (Application No.) r 

S; Cf^ de denvaixie) 

Je revendique par le prcsem acte tout benefice, en verai du Titre 35, 
f 1 § 120 du Code des Etats-Unis, de toute demande de brevet effectuee 
aux Etats-Unis, ou en vcnu du Titre 35, § 365(c) du meme Code, de 
^ toute demande intemationaie PCT d£stgnant les Etats-Unis et figuram 
nj ci-<iessous et, daixs la mesure ou Tobjet de chac^me des 
Lr f:: rcvendxcations de cette demande de brevet n'est pas divulgue dans la 
demande ant^rieure americaine ou intemationaie PCT, en vertu des 
Z^i disposhions du premier paragraphe du Titre 35, § 112 du Code des 
U l Etats-Unis, je reconnais devoir divulguer toute information pertinente 
i la brevetabiiit^, comme d^fmi dans le Tiffe 37, S 1^6 du Code 
fSddrai des r^ementations, dom j'ai pu disposer entre la daie de 
d^t de !a demaixle ant^rieure et la date de d^t de la demande 
nattonale ou intemationaie PCT de la pr£sente demaixie: 


I hereby claim the benefit under Tide 35, United Sutes Code, § 
119(e) of any Umted States provisional appiication(s) listed 
below. 


(Filing Date) 
CDate de d£pot) 


(Filing Date) 
(Date de d6p6t). 

I hereby claim the benefit under Tide 35, United States Code, 
§ 120 of any United States appiication(s), or § 365(c) of any PCT 
Inteniationai application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United Sutes or PCT 
Ituemational application in the manner provided by die first 
paragraph of Tnle 35, United States Code. § 1 12, 1 acicnowiedge 
the duty to disclose information which is material to patentability 
as defined in Tide 37. Code of Federal Regulations, § U6 
which became available between the filing date of die prior 
applicadon and the national or PCT Intemauonal fllmg date of 
this application. 


(Application No.) 
(N^ de demande) 


(Filing Date) 
(Date de ddpot) 


(Status: patented, pending, abandoned) 

(Sttwt: brevctd, en cours d'cxamen, abandonne) 


(Application No.) 
dc demande) 


(Filing Date) 
(Date de d£pdt) 


(Status: patented, pending, abandoned) 

(Staut: brevete, en cours d*examen, abandoime) 


Je declare par le present acte que toute declaration ci-!ix:luse est, i 
ma connatssance. veridique et que toute dfdaration formuiee a partir 
de renseignements ou de suppositions est tenue pour veridique; et der 
plus, que toutes ces ddclaiadotss out 6t6 formulees en ^gham que 
toute fiiusse declaration volomaire ou son equivalent est passible 
d*uite amende ou d'utie incarcerabon, ou des deux, en vcnu de la 
Secuon 1001 du Titre 18 du Code des Euts-Unis. et que de telles 
d&laranons volomairement fausses risquem de compromettre la 
vaiiditd de la demande de brevet ou du brevet d^livrd a partir de 
ccile-ci. 


I hereby declare that ail statements made herein of my own 
knowledge are tnie and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful (alse 
statements and die like so made arc punishable by fine or 
imprisonment, or bodi, under Section 1001 of Tide 18 of the 
United States Code and that such willful false staiements may 
jeopardize the validity of the applicauon or any patent issued 
thereon. 
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Frei^ Language D«ciaradoa 


POXJVOIRS; Ea cant que I'inventeur citd, je ddsignc par ia preseme 
rOcs) avocai(s) et/ou agent(s) 5uivant(5) pour qu'ils pounuive(iit) la 
prccedure' dc ceae dcraandc de brevet et traiw(m) xonxc affaire s'y 
rapponam avec TOffice dea brevets et des marques: (mendanner le 
nom et U numero d'enregissrement), 

iHrtbfm^amUimH. Mkm. fafc Ho. I«.I7»! O oti E. Zjml ilrt. Hft. J9,fi4fiLr>aM J. M: 

list. Ha. W.Ont Uw CyMfer. X».C5; W tiia. Skpi. Nob ^S^^ftJM i. G 

Ho. 16^77; SMm i. UmMmm, isf. Ntt. ^^O^^bM C Twwr. iUff- Wfc .jg.TKfc H< 
ftMtirfM. Rti. McJUmCMi JU. Sm.JiX7UJmmL Mac±. «c«. f «tt.3(tWI: ft 
U«.^4o. na^LSoiiM. 0— — . iU«, Not g,Jg; Jraa W. Hmw. N« rJL77»T. 
IU«. 32(iSBua^ flrac S. 5jl wmt. JU*. No. 32,785. »y 



POWER OF AT7ORNEY: As a named inventor. I heresy 
appoint the following aiiomcy(s) and/or agent(s) to prosecmc itiis 
appiicadon and transact ail business m the Patent and Tradenurr 
Office connected cherewidi: (Im name and re^isTraxion ruur^erf 

■ak. B«(. r4a. l9^29^Jlobati. Stm. It.. Mf. M o. 21. OW: Ovrri Mcxc Jtcf. 
BcC N«. Zi^^Tw^dM A. Si«^ JUf. t*9, Zi.mi ao wn C. MdMovtw. 

Ko. a.7in; Joffc . ih«. N*. AJIfc iai^ J. Sacft. Jr., Sj*. 
t C ammtm. Ut. N <L a.fiM: Ai t J. Xjw. Z5.4Zfc K aitt J, 

^ Hat 31.41*: Mt BoIm*. Bjf . No. JJ^ITTWHUm H. Mmt. 


bSUCHKUE. MION.ZtNH. MAC?MA SEAS. nUC 2100 tavymMA.M. M.W.. Wmtm^ak.Q.C 


'SBS7-T30L 


Adresser toute correspoodancs k: 


Send Correspondence to: 
SUGHRUE, NUON, ZINN, 


MACPEAK & SEAS 


Washu^gtotLJl^ 


Adresser tout appel t^l&phonique i: 
(nom et numiTO de UUphone) 


Direct Telephone Calls to: 
(name and telephone number) 


I Nom compiet de funique ou premier inventeur 

Full name of sole or first inventor 

HAllET Jean-Pierre 

1 Signamre de rinvcmeur - Dace 

Inventor's signature ^)Sii 

' Date 1 

5^March 7, 20001 

1 Domicile 

Residence 92500 RUEIL;:^^ 

iLMAISON, France, 

' FfJ^ 

% Nationality 

Citizenship French 

::H:Adresse postale 

Post Office Address 

10-12 rue des Chevremonts 1 



Nom compiet du second co^inventeur. le cas iS'h^ant 

Full name of second jouu inventor, if any 

Signature du second inventeur Date 

Second' invenior's signamre Date | 

Domicile 

Residexsce 

Nationaixt^ 

Citizenship 1 

Adrcsse postale 

Post Office Address 


1 


(Foumir les memes reoseignemcnis et ia signamre de tout a>- (Supply sumiar inibrmaaon and signamre cor ttiu^ 

inventeur suppidmcnaire.) inventors.) 
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